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Supplementary Figure 1: The agonist 3-bromopropylamine (BrPPA) binding sites in
the extracellular domain of ELIC. (a) Top views of two ELIC pentamer structures from
an asymmetric unit showing bromine-specific anomalous signals (magenta) in the
extracellular domain. Three sets of non-equivalent signals, labeled as 1, 2 and 2’, are
observable. (b) A side view of the BrPPA binding sites in ELIC. For clarity, only three of
the five subunits are shown. (c¢) A binding site for BrPPA near loop A, (d) a binding site
for BrPPA behind loop C and above the acetylcholine (ACh) position identified
previously', and (e) a binding site for BrPPA behind loop C and partially overlapped with
the ACh site. All of the bromine-specific anomalous signals were contoured at a 40
level.
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Supplementary Figure 2: Potential changes in pore radius profile introduced by
mutations of pore-lining residues. We performed in silico mutations A244T and T237A
at positions 13" and 6', respectively. The A13'T mutation reduced the pore radius by ~1
A at position 13’ in comparison to the WT ELIC, while the T6'A mutation expanded the
pore radius up to ~1 A around position 6'. In silico mutations and subsequent energy
minimizations were performed using the programs VMD? and NAMD?. The pore profiles
were calculated using the HOLE program®.
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Supplementary Figure 3: The pore profile difference between the modeled
desensitized ELIC and the resting ELIC conformations. The structure of the
desensitized ELIC was modeled based on the desensitized structure of GABAARB3
(PDB code: 4COF)°. The desensitized pore profile (blue) was calculated using the
program HOLE and compared with the pore profiles of the resting ELIC (black). As
depicted in the desensitized pore, the upper region at 16’ of the pore expanded up to
2.5 A and the lower region near 2’ of the pore contracted up to 2.5 A.
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Supplementary Figure 4: Replicated molecular dynamics (MD) simulations of
isoflurane binding to ELIC in the resting (a) and (b) a desensitized pore conformation.
The results in (a) and (b) are consistent with the data presented in Fig. 5. Isoflurane
motion in each pore conformation was evaluated every 0.1 ns from 100 ns simulations.
Color indicates starting positions of isoflurane, 6' (red) or 13’ (blue), in the MD
simulations. In the resting state, isoflurane motion was confined to the sites 13" or 6’
along the pore axis and within 2 A of the pore axis. However, in a desensitized pore
conformation, both isoflurane molecules were more populated near 13’ and moved
more broadly radially. (c) Representative snapshots from MD simulations showing that
isoflurane deviated from the pore axis in the desensitized ELIC. One of the isoflurane
molecules (upper panel) migrated away from the center of the pore and entered a site
between two TM2 helices. Both isoflurane molecules in the bottom panel moved away
from the center of the pore.
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Supplementary Figure 5: Root Mean Square Fluctuation (RMSF) of the ELIC
transmembrane domain (TMD) in four simulation systems: (i) the resting ELIC without
isoflurane (green); (ii) the resting ELIC with two isoflurane molecules bound to the pore
(black); (iii) the desensitized ELIC without isoflurane (green dash); and (iv) the
desensitized ELIC with two isoflurane molecules bound to the pore (black dash). Two
replicate simulations were ran for each system, each simulation lasting for 100 ns. The
RMSF for each system was the average result from its replicate simulations. Note that
the RMSF values of the pore region (TM2) are much higher in the desensitized ELIC
than in the resting ELIC. Moreover, isoflurane binding reduced the flexibility of the upper
pore region (highlighted in gray) in the resting ELIC but increased the flexibility of the
same region in the desensitized ELIC.
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ELIC 228 FSERLQTSFTLMLTVVAYAFYTSNILPRLPY 258
nAChRal 239 SGEKMTLSISVLLSLTVFLLVIVELIPSTSS 269
Bl 245 AGEKMSLSISALLALTVFLLLLADKVPETSL 275

8 253 SGEKMSTAICVLLAQAVFLLLTSQRLPETAL 283

Y 247 GGQKCTLSISVLLAQTIFLFLIAQKVPETSL 277

GLIC 221 YEANVTLVVSTLIAHIAFNILVETNLPKTPY 251
GABA,RBP3 247 SAARVALGITTVLTMTTINTHLRETLPKIPY 277

GlyRal 249 APARVGLGITTVLTLTTQSSGSRASLPKVSY 279
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Supplementary Figure 6: Hydrophobicity profiles of the pore lumens of selected
pentameric ligand-gated ion channels: (a) ELIC (PDB code: 3RQU), (a) a1, B1, and &
subunits of nAChR (PDB code: 2BG9), (c¢) v, a1, and 1 subunits of NAChR (PDB code:
2BG9), (d) GLIC (PDB code: 3EAM), (e) GABAARB3 (PDB code: 4COF), and (f)
GlyRa1 (PDB code: 2M6l). For clarity, only three subunits are displayed for each
channel. The surfaces of the pore lumens are colored based on the residue type:
negatively charged (red), positively charged (blue), polar (green), nonpolar (white).
Clearly, all of the cation-conducting channels shown in (a)-(d) have hydrophobic lumens
above the 6' position and hydrophilic lumens below the 6’ position. In contrast, the
anion-conducting channels in (e) and (f) have an inverted hydrophobicity distribution
along the pore lumen. (g) The sequence alignment of the second transmembrane
domain (TM2) of the selected proteins, for which the pore-lining residues are marked.



Supplementary Table 1: Inhibition of representative general anesthetics on ELIC and

nAChRs.
. ICsq for Clinical EC5p*
Anesthetic ELIC (uMY* ICs0 for NAChRs (uUM) (uM)
a4p2 (chicken): §56
a4p2 (rat): 34 9,10
Isoflurane 21.9+1.5 a4p2 (human): 82: 280
a2p4: 25; a3p4: 56;°
Sevoflurane | 23.2+1.6 a4p2 (rat): 98’ 330%™
a4p2 (human): 27
Halothane 400+ 4.5 a2p4 (human): 47 230"
a4p4 (human): 105’
a4p2 (chicken): 19° 10
Propofol 11.9+0.8 a4B2 (rat): 4.57 1.5
a4p4 (chicken): 33"
Etomidate 11.2+0.9 a4p2 (rat): 49" 2,24,4, 87131
a7 (chicken): 25.3"
a4p4 (chicken): 84"
Thiopental 428 +3.3 a4p2 (rat): 26" 25910

a7 (human): 40.6"°

*|Csp values are expressed as mean + SEM.

*Anesthetizing concentrations of these drugs in animals.
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